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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMYJIHUpPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl U MaTeMaTUYeCKOTO aHaju3a pa3BUBAET
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpPIPETAllUM  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKUINUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
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MaTeMaTU4YeCKOro aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUA HW3Y4alOTCd Ha TMPOTSDKCHWH JIBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEINCHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pPEabHOM
CUTYaIlNH, IPUMEHATh 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIMMUMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecKue 3aJaud W ONepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAIINH, a TaKKe
W3BJICUCHNUE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIUPEHUIO KpPyra HCHOJIB3YEMBIX YHCENl M
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasaene IlporpamMMmbl TMpenyCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOJB3YIOTCS MPH
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UCCIIEIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacdy€Thl 1Mo  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NIl pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]Iy BEIMYMHAMU B
paznuyHOi (opme: aHaTUTHYECKOU, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOTrO
aHallu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTHl TEOPUHM MHOXECTB M MaTeMaTHYEeCKON JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJb30BaTh €0 JJIs BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOEHHS]  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOICIMPOBAHUS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOEHUSI MOJIETEH pealbHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KQXK/IBIN U3 pa3/eiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCIOIB3YeTCs ISl PEIICHHUs NMPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme ydeOHOTOo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).
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COJEPXKXAHUE OBYUEHUA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKkOHEUHbIE Iepuoandeckue Apodu. IlpumeHnenue npoOell MU HPOLUEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  MoJayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hberotona. Hcenmonbe3oBaHue
MOAXOSIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEIN JIJISI PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUHN U
HEPaBEHCTB. MHOTOYICHbI OT OJHOW MNEpeMEHHOW. JleleHne MHOrodjeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIIOBBIX BBIPAKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue YPaBHEHHUH. OcHoBHBbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .
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Pemienne cuctem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJENN C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMN
YKU3HH.

@OyHKuMU U rpaduku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe M HeuéTHbIe pyHKuMU. [leproauyeckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUM.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast U reoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIpOrpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyia CI0KHBIX
npoleHToB. Mcrnosib30BaHWE TPOTrpecCcHH I PELICHUS peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.
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HenpepriBHble (QYHKIMM U HX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npou3Boanbie GyHKIUU. Onpenenenre, reOMeTpUIeCKU 1
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, OIlepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbabie u nenbie yucna. [IpumeHeHre NTpU3HAKOB JAEIMMOCTH LEJBIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis pereHus
3a/1a4 B LIEJIBIX YUCIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu M3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIMHOCTb YpPaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMM C  MOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TIOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.
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[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIuYHbIX Oo0JacTed HayKd M peajbHOU
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIero pEuIeHUs B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEJICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepst pemenuit auddepeHIManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.
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[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIACHUN, BOCIPUUMYNBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MMacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJly, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIWBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

ba3oBble Jornueckue aeficTBUs:

BBIIBIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
ONpeENIeHHs MOHATUN, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KiacCU(]DUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
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Ba3oBble uccienoBarebcKne AeCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOMIOEHMS, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMKU, TAaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3aga4du,
KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI pGBYJ'II)TaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOHU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'IBTaTBI peIHeHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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CamoopraHuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHUH ¢ Y4ETOM HOBOW MHGOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHHS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINIOJHATH CBOK 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIbBTATBI

K xonmy o6ydenuss B 10 kiacceoOydaromuiics MOIYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuognyeckas JIpoOb, TPOLEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBIIIa OKPYTJICHUS, MPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHU;
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CBOOOJHO ONEPHUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpaJbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapU(PM YHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apIyMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 Uil BBIYMCIIEHUS €r0 3HA4YCHUs,
IIPUMEHATh ONPENCIIUTENIA Ul PELIECHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MTOJYUYECHHBIN pPE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHUM,

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIPDOKEHMSI, ypaBHEHHS, HEPAaBEHCTBA II0 YCJIOBHMIO 3ajJauyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe00pa3oBaHus rpauKoB QPyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoandeckre QyHKINU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIITH, MAaKCUMYMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (QYHKIMH C HATYpPaJIbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHS N-OW CTEeNeHW Kak (QyHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOJHO OMEpHUpPOBATh MOHITHSIMH: IOKazaTejdbHas M JorapudmMuyeckas
GyHKIIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHUH;

CBOOOZIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (YHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GYHKIUH JI1  HMCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOMHO OMNEpUPOBATh TOHATHUAMHU: apuMeThdeckas M TeOMETpUUYeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUUECKasi MPOTrpeccHsi, TMHEUHBIN 1
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOILIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3a/Jau MPUKIATHOTO
XapakTepa;
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CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEN0BATEIbHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh IPOU3BOJAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO MU KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  MOHATHSIMHU:  MHOXECTBO, OINEpaluu  Haj
MHO>KECTBaMU;

UCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 kJacceoOy4aromuics TMOMYYUT CIEIYIONTHE
IpPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM T€MaM padoyedl mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJI0€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKHU JEIUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4uMcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUpPOBaATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaliy ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:
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CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (HOPMYIBI  JIJIi  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHEIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHNs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WUHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIWHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUECKHUX
yHKUMH;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dIlEero pEeleHus B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
OTpEJEICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHoro (Gopmynol wiu
rpaduKom;
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CBOOOJHO ONEpHUPOBATh MOHATHSAMH: IE€pBOOOpa3Hasi, OIpeneEHHbII
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX YpaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBouacos DJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u R —
197 BbI
n/m | TeMIporpamMmmbl Bcero Kontpoabsnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTejibHbIEPeCyPChI
MHOXeCTBO NEHCTBUTEIbHBIX
qucesrl. MHOTOYJIEHEL.
1 PaunonansHble ypaBHEHUS U 24 1 0 http://school-collection.edu.ru/
HEpaBEHCTBA.
CucreMbUIMHENHBIXypaBHEHU N
Oyrakinu 1 rpadhuxu. CrerneHHas .
2 YHIEH pad 12 1 0 http://school-collection.edu.ru/
GYHKIMS C LIeIbIM ITOKa3aTeneM
Apudmerndeckuii KOpeHb N-0i
3 CTEIICHMU. 15 1 0 http://school-collection.edu.ru/
HppanmonansHbleypaBHEHUS
ITokazaTensHas KITHS. .
4 ymx 10 1 0 http://school-collection.edu.ru/
[TokazarenbHbIEypaBHEHHUS
JlorapudpmuueckastGpyHKIH. .
5 pud ymiau 18 1 0 http://school-collection.edu.ru/
JlorapudmuueckueypaBHEeHUs
T NTOHOMCTPHUUYCCKHUCBBIPAXKCHUA .
6 P p p 22 1 0 http://school-collection.edu.ru/
U YpaBHEHUA
TTocitenoBaTeIbHOCTH U .
7 a 10 1 0 http://school-collection.edu.ru/
MIPOTPECCUH
HenpepriBHble KIUU. .
8 pep ymxn 20 1 0 http://school-collection.edu.ru/
[IpownsBoaHas
IToBTOpenue, 0000IIEHHE, .
9 p m . 5 2 0 http://school-collection.edu.ru/
CUCTCMAaTHU3allUA3HAHNN



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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11 KJIACC
No HauMenoBanuepas e 1o KoauvecTtBouacoB DJIeKTPOHHbBIE
n/m TeMIIPOrpaMMbl Bcero KonrtpoJsbnbiepadorsl  IIpakTnyecknepadoTbl (it pposEIc)
o0pa3oBaTebHbIEPECYPChI
1 UccnenoBanue (I)YHKI.II/IfI c 29 1
MIOMOIIBIO TTPOU3BOTHON
2 [TepBooOpa3Hast 1 HHTETpAI 12 1
['padyiky TPUTOHOMETPHYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEpaBEHCTBA
Hppanuonanbusle,
4 MOKa3aTeNIbHBIC U 24 1
Jorapu(pMHUUECKUEC HEPABEHCTBA
KomMrnekcHpieuncia 10
HatypanbHble u 1ienbieuucia 10
Cuctembl paluoOHAIbHBIX,
7 UPPAIUOHATIEHBIX 12 L
MOKA3aTeIbHBIX U
norapu(pMHUUECKUX ypaBHEHHMA
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHwMe, o606merle, 16 2
CUCTeMaTH3aIMsI3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBOUYacoB
JIeKTPOHHBbIeNU(POBBICOOPA3OBATE
u/ Temaypoka Bce  KonTposbHbIep IIpakTuyeckuep I ——
I ro a00ThbI a00ThbI
1 Muosxectso, onepatuii fl e 1 0 http://school-collection.edu.ru/
MHOXKECTBaMH U UX CBOMCTBA
2 HuarpammeiDitniepa-Benna 1 0 http://school-collection.edu.ru/
[IpumeneHne TeopeTUKo-
3 MHO>KECTBEHHOT'O anmapara s 1 0 http://school-collection.edu.ru/
penieHus 3ana4y
Parmonanphbie ynciaa. OOBIKHOBEHHBIC
4 U JECATUYHBIC TPOOH, TIPOIICHTHI, 1 0 http://school-collection.edu.ru/
OecKOHEYHbIE IEPUOANYECKUE APOOH
PanmonannHbie urcia. OOBIKHOBEHHBIE
5 U JIECATUYHBIE IPOOH, IPOLICHTHI, 1 0 http://school-collection.edu.ru/
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 TpuveHeHHe pOOCH 1 MPOLCHTOB 13 1 0 http://school-collection.edu.ru/
perieHust MPUKJIaAHBIX 3a7a9
7 Tpuvenerne Apobeii H IpOUCHTOB 11 1 0 http://school-collection.edu.ru/
pelieHust NpUKIaaHbIX 3a7a4
JleficTBUTEIIbHBIE YHUCIIA.
8 PauvoHaneHbIE ¥ MppalMOHAJIBHBIE 1 0 http://school-collection.edu.ru/
qyuca
9 ApHmeTHYCCKHE OnepanH ¢ 1 0 http://school-collection.edu.ru/

)IefICTBHTeJIBHBIMI/I qucjiaMu



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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10

11

12

Mopnynp A€MCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS], IPUKUKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

OcCHOBHEBIE METOJbI pCHICHUS LEIIbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

13

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

http://school-collection.edu.ru/

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

http://school-collection.edu.ru/

15

16

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopemabesy

MHOrousneHb! ¢ HeNbIMHA
koapdunmentamu. Teopema Bueta

http://school-collection.edu.ru/

http://school-collection.edu.ru/

17
18

19

PemennecncreMiMHEHBIXypaBHEHHI
PemennecucreMinMHEHHBIX ypaBHEHUN
Matpuiia cucTemsl JIMHEHHBIX
ypaBHeHU. OnpenennTenb MaTpULIbI
2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BBIYMCIIEHUE €TO 3HAUYEHUS

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

20

Omnpenenurensb MaTpUIbl 2X2, €ro
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

http://school-collection.edu.ru/
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21

[Ipumenenue onpenenurens s
pelICHUs CUCTCMbI JIMHENHBIX
YpaBHEHUU

http://school-collection.edu.ru/

22

23

24

Pemrenne npukiagHeIx 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Pemienune npuknagHeIx 3a1au c
IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

KontposbHas padota: "PanroHnansHbie
ypaBHEHUS U HEPABEHCTBA.
CucreMbpUIMHENHBIXypaBHEHUIN"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

25

OyHKIHsI, CIOCOOBI 3aaHUs (PYHKITHH.

B3anmHo oOpatHbie HyHKIHH.
Komnozunusdyaxuit

http://school-collection.edu.ru/

26

27

28

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeieNeHUs] © MHOYKECTBO
3HadeHui pyHkuuu. Hynu QyHkmm.
IIpoMexyTKH 3HaK IOCTOSTHCTBA
YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckre GyHKINU.
ITpomMexyTKUMOHOTOHHOCTU () YHKIIUU

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

29

MakcumMyMbl U MUHUMYMBI () YHKITHH.
Haubosbiee 1 HanMeHbIIIEE 3HAYCHUE
(YHKITUN Ha IPOMEKYTKE

http://school-collection.edu.ru/

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas pyHKIUN

http://school-collection.edu.ru/
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31

32

33

DneMeHTapHOe UCCIIeIOBAHUE U
MOCTpOEHHE TPaUKOB STUX QYHKIUN
DneMeHTapHOe UCCIIEJOBaHKE U
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN
Crenens c 11e71bIM TIOKa3areneM. bunom
HeroTona

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

34

35

36

Crernens ¢ 1[eIbIM ITOKa3aTeneM. bunom
Hrrotona

CrenenHast GyHKIIMS C HATypaIbHBIM U
HeJpIM nokasareiieM. EécBoiicTBa u
rpadux

KonTponbnas pabora: "Crenennas
¢bynkus. E€ cBoiicta u rpaduk"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

37

38

39

Apudmernuecknii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA
Apudmernueckuit KOpeHb
HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA
ITpeoOpa3oBaHus YUCIOBBIX
BBIPAXKECHU, COAEPIKALUX CTEIICHU U
KOpHU

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

40

[TpeoOpazoBanHms YUCITOBBIX
BBIpKEHUH, COIePKAIIUX CTCIICHU U
KOpHH

http://school-collection.edu.ru/

41

42

[TpeoOpazoBanHms YUCITOBBIX
BBIpa)KeHHfI, COZACpKAIMNX CTCIICHU U
KOpHH

HppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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43

44

HMPPALMOHAIIBHBIX YPABHEHUN

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS
UppalMOHATIBHBIX YpaBHEHUI

WppatmonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
HPPALMOHATIBHBIX YPAaBHEHUN

http://school-collection.edu.ru/

http://school-collection.edu.ru/

45

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

http://school-collection.edu.ru/

46

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppalMOHATIBHBIX YPaBHEHUI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

48

49

50

51

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa u rpaduk KOpHs N-0if
CTENEHU KaK (PYHKIMHU 0OpaTHOU
CTEIIEHU C HaTypaJbHBIM I10KA3aTEIEM

CoiicTBa u rpaduk KOpHs N-0if
CTEIEeHH KaK QYHKIUN 0OpaTHOM
CTEIIEHH C HaTypaJlbHbIM [TOKa3aTeIeM

KonTponbnas padora: "CsoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
WppatnmonanbHbleypaBHEHUS"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

52

53

CreneHb ¢ pallMOHATBHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

Crenenb ¢ palliOHAIbHBIM
mokasaTreljieM U €€ CBOUCTBA

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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54

55

56

Crenenb ¢ palliOHAIbHBIM
IIOKa3areljieM U €€ CBOMCTBA

[TokazarenpHas GyHKIHS, €€ CBOWCTBA
U rpaduk

Hcnonp3oBanue rpaduka GyHKIMM 115
pelIeHNs] ypaBHEHUM

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

S7

58

59

Hcnonb3oBanue rpaduka GyHKIMM 1715
peuieHusl ypaBHEHUI

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE
METO/bl PEIICHHS TOKA3aTEIbHbIX
YpaBHEHUU

IToxa3aTennHble YpaBHCHMU. OcCHOBHBIE

METO/IbI PeIIEHUs T0Ka3aTEeIbHbIX
ypaBHEHUH

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

60

[lokazarenbHble ypaBHEeHUS. OCHOBHbIE
METO/BI PELICHMS TOKA3aTEIbHbIX
ypaBHEHUH

http://school-collection.edu.ru/

61

62

KonTponbnas padora: "[lokazarenbHas
¢ynkus. [lokasaTenbHble ypaBHeHUS"

Jlorapudmuncna. CpoiictBanorapudma

http://school-collection.edu.ru/

http://school-collection.edu.ru/

63
64

Jlorapudmuncna. CoiictBanorapudma

Jlorapudmuncna. CpoiictBanorapudma

http://school-collection.edu.ru/

http://school-collection.edu.ru/

65

Hecsatuanbie u
HATypaJIbHBIENIOTaPU(PMBI

http://school-collection.edu.ru/

66

67

Hecsatuanbie u
HaTypaJbHBIETOTaprUPMbI

[Ipeobpa3oBaHUEBBIPAKEHUH,

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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68

COZePIKALTUXIIOTapH(PMBI
[IpeobpazoBaHNEBBIPAKECHH,
coJieprKauxaorapumol

http://school-collection.edu.ru/

69

[Ipeobpa3oBaHUEBBIPAKEHUH,
COZEePIKALTIXIIOTapH(PMBI

http://school-collection.edu.ru/

70

71

Jlorapudmuueckas pyHkuus, eé
CBOWCTBA U TpaduK
Jlorapudmuueckas GyHkuus, eé
CBOWCTBA U TpaduK

http://school-collection.edu.ru/

http://school-collection.edu.ru/

72

Hcnons3oBanue rpaduka GyHKINUN A5
peuieHusl ypaBHEHUI

http://school-collection.edu.ru/

73

74

75

Hcnonb3oBanue rpaduka GyHKIMU 115
peuieHusl ypaBHEHUI

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX ypaBHEHUI
Jlorapudmudeckue ypaBHEHHS.

OCHOBHBIE METOABI PEILIEHUS
Jorapu(pMUUECKUX ypaBHEHUN

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

76

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
Jorapu(PMUYECKUX YpaBHEHUM

http://school-collection.edu.ru/

77

78

PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUHT
Jorapu(PMUIECKUX YpaBHEHUM
PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUHT
norapuMUYECKUX ypaBHEHUI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

79

KonTponbhas pabora:
"Jlorapudmuueckas GyHKIHS.

http://school-collection.edu.ru/
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80

Jlorapupmuueckue ypaBHeHUs"

CI/IHYC, KOCHHYC, TAHI'€CHC 1 KOTAaHI'CHC
YHCJIOBOI'O apryMEcHTa

http://school-collection.edu.ru/

81

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMeHTa

http://school-collection.edu.ru/

82

83

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

ApKCI/IHyc, APKKOCHUHYC U aPKTAHI'CHC
YHUCJIOBOI'O apryMCHTa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

84

Tpuronomerpuyeckas OKpyKHOCTb,
oIpeziesIeHue TPUTOHOMETPUUECKHUX
(GYHKLIMI YUCIOBOTO apryMeHTa

http://school-collection.edu.ru/

85

86

87

Tpuronomerpudeckas OKpyKHOCTb,
OTIpeJieIeHue TPUTOHOMETPHUYECKUX
(GyHKINH 9MCIOBOTO apryMEHTa
OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
JIBIL
OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
B

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

88

89

90

OcHOBHBIETPUTOHOMETpUYECKUEDHOPMY
JIBI
OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
JIBI

[IpeoOpa3oBaHUETPUTOHOMETPUIECKUX
BBIPAKCHUIN

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

91

[IpeobpazoBaHHETPUTOHOMETPUIECKUX
BBIPaKCHU I

http://school-collection.edu.ru/
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92

93

94

[IpeoOpa3oBaHUETPUTOHOMETPHUECKUX
BBIPAKCHUI
[IpeoOpa3oBaHUETPUTOHOMETPUYECKUX
BBIPAKECHU I
PemenunerpuronoMeTpuiIeCKIX ypaBHEH
5051

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

95

96

97

PerrenueTpuroHoMeTpuYeCKuX ypaBHEH
15071
PemennerpuronoMeTpuyecKuXypaBHEeH
i
PermrenueTpuroHoMeTpuYECKUXypaBHEH
i

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

98

99

100

PemiennerpuronomMeTpuyecKuXypaBHEH
17071
PemennerpuronoMeTpuyecKuXypaBHeH
ui
PemennerpuronoMeTpuyeCKMXypaBHEH
ui

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

101

102

103

KonTponsnas pabora:
"TpUroHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnegoBaTenpHOCTH, CIIOCOOBI
3aJaHus MMocjieJoBaTeabHOCTe. MeTo
MaTeMaTU4eCKOW WHIYKIIUN
MOHOTOHHBIE U OTPAaHUYEHHbIE

IOCICI0BATCIBHOCTH. I/ICTOPI/I}I
aHajan3a OCCKOHEUHO MaJIbIX

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

104

ApudmeTrnueckasnporpeccus

http://school-collection.edu.ru/
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105

106

I'eomeTpuueckasnporpeccus

beckoneuHOyObBIBAIOIIASITEOMETPUYECK
asimporpeccust

http://school-collection.edu.ru/

http://school-collection.edu.ru/

107

CymMma 6eckoHeuHO yObIBaroIei
TeOMETPUYECKON MPOrPECCUH

http://school-collection.edu.ru/

108

109

110

JIMHENHBIN U HKCIIOHEHIMAIIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX
MPOLIEHTOB

JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. Dopmyna ClI0KHBIX
MPOLIEHTOB

Hcnonb3zoBanue nporpeccuu Ajist
pelIeHUS peasibHBIX 3a7a4
MPUKJIATHOTO XapakTepa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

111

KonTponbhas pabora:
"[TocnenoBaTenbHOCTH U TIPOrpeccHu’”

http://school-collection.edu.ru/

112

113

HenpepriBHblE QYHKIIMN U X CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUH

http://school-collection.edu.ru/

http://school-collection.edu.ru/

114

115

116

CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA
OTpE3Ke

MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

117

MeTto1 HHTEPBAJIOB JJISI PEIICHUS
HEpPaBEHCTB

http://school-collection.edu.ru/
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118

119

120

MeTo MHTEPBAJIOB JUIsl PEIICHUS
HEPAaBEHCTB

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y
IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

121

122

123

[lepBas u BTOpas mpou3BOAHBIC
byHKIIUN

Onpenenenue,
reOMETPUYECKUNCMBICIITPOU3BOTHOM
Ompenenenue,
(hU3UIECKUHCMBICITIPOU3BOTHON

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

124

125

126

VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

VYpaBHeHHEe KacaTeIbHOU K TpaduKy
byHKIIUN
[Ipon3BoiHBIEIEMEHTAPHBIX QYHKIIUI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

127

128

ITpon3BoiHBIEIIEMEHTAPHBIX PYHKIUI

IIponsBoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKINH

http://school-collection.edu.ru/

http://school-collection.edu.ru/

129

130

131

[Ipon3BoaHast CymMMBl, IPOU3BENCHMS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

IIpon3BoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUN

Kontponbraspabora: "[Iponssoanas"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

132

[ToBTOpenue, 06001IEHNE,
cUcTeMaTh3aIus 3HaHuii: "YpaBHeHUs"

http://school-collection.edu.ru/
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[ToBTOpeHue, 060061IeHNE,

133 . n " 1 0 http://school-collection.edu.ru/
CUcreMarmui3anuvda 3HaHUU: (DYHKI_[I/II/I

134  HroroBaskoHTposbHaspaboTa http://school-collection.edu.ru/

135  HroroBaskoHTposbHAsIpaboTa http://school-collection.edu.ru/
I1 600

136 OBTOPEHHE, 0BO meHUHe’ 1 0 http://school-collection.edu.ru/
CUCTEMATU3allUA3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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11 KJIACC

Ne

n Temaypoka

~

[IpuMeHeHHEe TPOU3BOTHOM K
1 UCCIeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
2 UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoaudecTBo4acon

Be
ero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jarausy
YeHHU S

JileKTpoHHbIenu¢poBbIcoOpa3oBa
TeJIbHbIePeCypChI

[IpuMeHeHne Npou3BOJHOM K
3 UCCIIeIOBAaHUIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
4 uccaea0BaHuio PyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
5 WCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
6 UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxmenne HanOoJIBIIETO U
7 HaUMEHBIIIETO 3HAUEHUSA
HenpepbIBHOU (DYHKIIUU HA
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OTpe3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxpaenue HaubobIero u
10 HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA

OTPE3KE

Haxoxneaue HauboIbIIErO U
1 HAVMEHBIIIEr0 3HAaUYEHUS
HenpephIBHON (DYHKIIUU HA

OTPEC3KEC

Haxoxnenne HanOoIBIIETO U
12 HAUMEHBILIETO 3HAUYCHUS
HenpepbhIBHON (DYHKIIUU Ha

OTPEC3KEC

[IpuMeHeHne Mpou3BOJHON [
13 = HaXOXICHHS HAMITYYIIEro
pelleHrs B MPUKIAIHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM IS
14 HAXO0XJECHUS HAaUITY4lIero
pelIeHNs B MPUKIAAHBIX 3a7a4ax

15 [IpuMeHeHne npou3BOJHOM 1St
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OIPEeICTICHUS] CKOPOCTH U
YCKOpEHHsI IIpoIiecca, 3aIaHHOTO
dbopmyoit wiu rpadpukoM

[Ipumenenue npou3BOHOMN IS
16 OnpeJIeJICHUsl CKOPOCTH U
YCKOpEHHUS Ipoliecca, 3aIaHHOTO
dbopmyoit wiu rpadpukoM

17 Komnozunusdyuxuit

18  KommozunuspyHkuui

19 Komnozunusdyuxuit

I'eomeTrpuueckue o6passl
20 ypaBHEHU HA KOOPJIWHATHOM
TUIOCKOCTH

I'eomeTrpuueckue o6passl
21 = ypaBHEHHWIi HA KOOPJIMHATHOU
TUIOCKOCTH

KonTponbnas pabora:
22 "UccnenoBanue GyHKIHMA ¢
MTOMOIIIBIO TTPOU3BOAHOM"

ITepBooOpazHas,
23 OCHOBHOECBOMCTBOIEPBOOOpa3HBI
X

[TepBooOpazHbIe dEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA
NepPBOOOPA3HBIX

[TepBooOpazHbIe AIIEMEHTAPHBIX
25 dbyakuumii. [IpaBuna HaxoXKIEHUS

NepPBOOOPA3HBIX
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26 HNurerpain.
I'eomeTpruyecKuiiCMBICIUHTErPAJIA

Brruuciienue onpenaenéHHoOro

27 uHTerpana mo ¢popmyne Herorona-
JleiitOHuma

Brruuciienue onpenaenéHHoOro

28 uHTerpana mo ¢popmyne Herotona-
JleitOuMIa

[IpuMeHeHne nHTErpasa U1
29 HaXO0XKIEHUS IUUIOLIAIEN [IITOCKUX

¢uryp

[IpuMeHeHne nHTErpasa Ui
30  HaxoxaeHHs 00BEMOB
reOMCTPHUICCKUX TCII

31 [Tpumepsipemenuiinudpepennma
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna

32
JIbHBIXypaBHEHUN

MaremaTrnueckoe MOAECITMPOBAHUE
33 peambHBIX IPOIECCOB C TOMOIIIBIO
¢ depeHInaIbHbBIX YpaBHEHUM

KonTponbhas pabora:

34 "[lepBoobpa3nas u unTerpan”

35 Tpuronomerpuueckue GyHKINH,
UX CBOMCTBa U rpauku

36 Tpuronomerpuyeckue GyHKIHH,

UX CBOWCTBA U rpaQuKu

37 Tpuronomerpuueckue GyHKIUH,
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38

UX CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

39

Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

41

42

43

44

OT160p KOpHEH
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C TMIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPHYECKUX ypaBHEHHH
C MOMOIIIbIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH
PerieHneTpuroHoMeTpUUECKUXHE
PaBEHCTB

45

PeI_HeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
pPaBEHCTB

46

47

PerieHneTpUroHOMETPUICCKUXHE
PaBEHCTB

PCI_HCHI/IeTpI/ITOHOMeTpI/I‘{CCKI/IXHC
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PaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.

48 TpuronomeTpruyecKueHEpPaBEHCTB
a"

49 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/TbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEUICHUS
HppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS
HppaIlMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI pEIICHUS

HMPPALMOHAIIBHBIX HEPABEHCTB
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OcHoBHBIC MCTOJbI PCHICHUS

60 UppaoOHaTbHBIX HEPABEHCTB

61 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH

62 I'paduueckue METObI pEeLICHUS
UppaloOHAIbHBIX YPaBHEHUH

63 I'paduueckue METOIbI pEeLICHUS
II0KA3aTENIbHBIX YPAaBHEHUI

64 I'paduueckue MeTo bl peLeHus
[OKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI pELICHNUS
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue METOIbI pELICHNUS
norapuMUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLeHus

J'IOFapI/I(I)MI/I‘leCKI/IX HCPaAaBCHCTB

I'padmyueckue MeTOABI pelicHUS
68 OKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUI

I'paduueckue MeToabl pelICHHs
69 MOKAa3aTeIbHBIX U
Jorapu(PMUYECKUX YpaBHEHUM

I'padmyeckue MeToAbI perieHus
70 MOKAa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHus
71 OKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB
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72

Konrponsnas pabora:
"UppainmoHanbpHele,
[10Ka3aTeIbHbIE U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTrOHOMETpHYeCcKast (popMBI
3aMyucy KOMIUIEKCHOIO YHcia

74

75

76

KomrmuiekcHbie unca.
AnreOpanyeckas u
TpUTOHOMETpHYECKast (POpMEI
3aIMCH KOMIUIEKCHOTO YHCIa

ApudmeTrrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAaMHU

77

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJI0CKOCTH

78

79

N300paskeHre KOMIIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIUIEKCHOI'O YHCIIa

80

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YKClia

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
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U IrCOMCTPUUCCKUX 3aJjayq

82 KontponbHaspaboTa:
"KommiexkcHpleuncia"

83 = HarypanpHble u Lenbleyucia
84 HarypanbHble u 1ienpieuucina

85 IIpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

86 [IpuMeHeHne npu3HaKoB

JACITNMOCTH L CIIBIX YHUCECI

[IpuMeHeHHEe TPU3HAKOB
87 JenumocTu nenbix uncena: HOJ u
HOK

[IpumeHeHne MpuU3HAKOB

88 JenumocTH nenbix uncel: HOJ u
HOK

[IpuMeHeHne npu3HaKoB
89 JIEJIUMOCTH IIEJIBIX YUCEII; OCTATKH
0 MOJTYJTFO

[IpuMeHeHne npu3HaKoB
90 JIEJIUMOCTH IEJIBIX YUCEII; OCTATKH
10 MOJTYJTFO

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:

91
anroput™m EBKinaa i pemeHus
3aJa4 B IIEJIbIX YUCIIaxX

92 Konrtponsnas pabdora: "Teopus

HenpIx yucen"”

93  Cucrema u COBOKYITHOCTh
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ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

CucrteMa 1 COBOKYITHOCTh
94 ypaBHeHU. PaBHOCHIIbHBIE
CUCTEMBI M CHCTEMBI-CJICICTBHS

OcCHOBHEBIE MCTOJbI pCUHICHUS

95 CHUCTEM U COBOKYITHOCTEH
palMoOHABHBIX YPaBHCHHI

OCHOBHBIE METO/IbI PEILICHUS
96 CUCTEM U COBOKYITHOCTEMH
UppaLMOHABHBIX YPaBHEHUI

OcHOBHBIE METO/BI PELLIEHUS
97  cucTteM M COBOKYIHOCTEH
II0KA3aTENIbHBIX YPABHEHUI

OcCHOBHBIE METOBI PEIIECHUS
98  cucTteM M COBOKYIMHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

OcHOBHBIE METOBI PELICHUS
99 CUCTEM U COBOKYIHOCTEN
norapuMUYECKUX ypaBHEHUI

OcHOBHBIE MCTOJbI pCHICHUS

éL)O CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX ypaBHEHUN
[IpuMeHeHne cucTeM K pEeLIEHUI0

10 MaTeMaTHYECKUX 3a/1a4 U 33]1a4

1 U3 Pa3JIMYHBIX 00JIacTel HAYKU U

peaHLHOﬁ JKU3HH, UHTCPIIPCTAHA
MOJIYUYCHHBIX PE3YJIbTATOB
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[IpuMeHeHHe CHCTEM K pEeIIeHUI0
1o | MeTeMATHHECKHX 3a1at U 3a1ad
U3 PA3IMYHBIX 00JIaCTei HAYKU U
peanbHOM )KU3HU, HHTEPIIPETAIHS

IIOJIYUYCHHBIX PE3YJIbTaTOB

IIpuMeHeHrne HEpaBEHCTB K
PEIICHUIO MaTEMAaTHYECKUX 3a/1a4
10 = w3amay U3 pa3IUYHBIX 00IACTEH
3 HAYKU U pealbHOU YKU3HH,
WHTEPIpPETAIHS OTYyICHHBIX
pe3yIbTaToB

KonTponbnas padora: "Cucrembl
10 = panmoHaNBHBIX, HPPALMOHATBHBIX
4 MOKAa3aTeIbHbBIX U
norapu(MUUECKUX ypaBHEHUI"

10 PannoHaneHbIEypaBHEHHS C
5 napameTpamu

10 PannonansHbIeHEpaBEHCTBA C
6 napameTpamu

10 PanmoHanbHBIECHUCTEMEI C
7 napamMeTpamu

10 UppanmonanbHbie ypaBHEHHUS,
8 HEpaBEHCTBA C TTapaMeTpaMu
10 = HppaunoHaJbHBIECHCTEMBI C
9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 Tloka3zarenbHBIECUCTEMBI C




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

1 rapameTpamu

11 JlorapudmMuueckue ypaBHECHHUS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 = JlorapudMHYECKHECUCTEMBI C

3 napameTpamu

11 TpuronomeTpuuecKkueypaBHEHU

4 C MmapameTpaMu

11 TpuroHomeTpuieckueHepaBeHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYECKUX MOJEIEH

7 pEaNbHBIX CUTYallUi C TOMOILBIO
YPaBHEHUH C ITapaMeTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYECKUX MOJENIEH

3 peabHBIX CUTYAIMH ¢ TIOMOIIBIO
CUCTEM YpaBHEHMH C
napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYECKUX MOJEIEH

9 peaTbHBIX CUTYAIMH ¢ TIOMOIIBIO
CUCTEM YpaBHEHMH C
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napameTpamu”

12 [ToBTOpeHue, 06001IeHNE,
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1 CHCTEeMaTH3alus 3HAHMI:
"VpaBHeHus"

12 [ToBTOpEeHME, 0000IIECHNE,

5 cHUCTeMaTHU3alis 3HAHHMH:
"VpaBHeHus"
[ToBTOpEeHME, 0000IIECHNE,

12 CUCTEMAaTHU3aNI SHAHUN:

3 "VpaBHeHusl.
CucremplypaBHeHUN"

12 [ToBTOpeHME, 0000IIECHNE,

4 cUCTeMaTu3alis 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001IIeHNE,

5 CHCTEMaTH3allus 3HAHMIA:
"HepaBenctna"

12 [ToBTOpenue, 0600IIEHNE,

6 cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

. CUCTEMaTHU3aIMs 3HAHUMN:
"[Ipon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 060061IeHNE,

3 CUCTEMaTH3aIMs 3HAHUMN
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpenue, 0600MIIEHNE,

9 CUCTEMaTHU3aIMs 3HAHUMN:
"IIponsBoaHas u €€ npuMeHeHue"

13 [ToBTOpenue, 0600MIIEHNE,
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0 CUCTEMaTHU3AIIMS 3HAHUMN
"NHTerpan u ero npuMeHeHue"

13 [ToBTOpEeHME, 0000IIECHNE,

1 CUCTEMATHU3AIIMS 3HAHMMN: 1
"(DYHKI_II/H/I"

13 [ToBTOpeHue, o600IIEH e,

5 CUCTEMATHU3AIIMS 3HAHUMN: 1
"(DYHKHI/II/I"

13 [ToBTOpeHue, 06001IeHNE,

3 CHUCTEMATHU3AIIMS 3HAHUA: 1
"(DYHKHI/II/I"

13

4 HroroBasikoHTpoIbHasipaboTa 1

13

5 HroroBaskoHTpoabHasIpadboTa 1

13 [ToBTOpenue, 0600IIEHNE, 1

6 CHUCTeMaTH3alMsI3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Amumos 1. A. Konsirun FO.M.Tkauea M.B. u ap. MaTtematuka: Anrebpa u
HayaJla MaTeMaTUYeCKOro aHaiu3a, reomerpus. Aiaredpa u Hadasa
MareMmaTudeckoro aHanusa, 10-11 kmacc (6a30BbIf U yTIyOJICHHBIN YPOBHH),

[IpocBenienue

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Anrebpa u Hauajga MaTeMaTUYECKOTo aHanu3a. MeToauyeckue peKOMeHJaliH.

10-11 kmaccer, denopora H. E.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://school-collection.edu.ru/

JOKYMEHT NOANMUCAH 3JJEKTPOHHOHA NMOANMUCHIO

HOAJIUMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
@ MIPOBEPEHO B IIPOTPAMME KPUIITOAPM.

HNOJANNUCH

O6wuit cTtaTyc noanucu: Mognuck BepHa

Ceptudmkar: 00BC91F845AECDFC2AD863A70F51060215

Bnapeneu;: MYHUUWNANBbHOE BIOAXKETHOE OBLLEOBEPA3OBATE/IbHOE YYPEXOEHUE

"TMMHA3MA Ne 1", CKanbcKas, 30a HMKoNaeBHa,
gimnazium@edumonch.ru, 510702149940, 5107110485, 00288104821,
1025100654402, MYHUUMNANBHOE BIOAXKETHOE
OBLLEOBPA30OBATE/NIbHOE YYPEXKAOEHUE "TMUMHA3NA Ne 1", AunpekTtop,
ropoa MoH4yeropck, bpeaosa, aom 1, MypmaHckasa obnactb, RU
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Uspatennb:

CpokK peiicTBus:

[arta v Bpema co3ganHua M.

KasHaueicrtBo Poccum, KasHauerictso Poccuun, RU, r. Mocksa, bonbLuoi
31aTOYCTUHCKMI Nepeysok, a. 6, ctpoeHne 1, 1047797019830, 7710568760,

77 MockBa, uc_fk@roskazna.ru
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